ABSTRACT: An assortment of 15 cultivars of root parsley was studied in field experiments to evaluate morphological characteristics, market yield, content of selected minerals and nitrate content. Storage ability of roots was also assessed. Mean root weight ranged from 87 g (cv. Bartowich Long) to 129 g (cv. Atika). Root head diameter was from 39 mm (cv. Lange) to 49 mm (cv. Halflange Omega and Hamburg). Mean root yield amounted to 1.35 kg/m 2 and the highest value was found in cv. Atika. Nitrate content did not exceed the tolerance limit ranging from 113 to 617 mg/kg of f.m. Mean content of K was 4,690 mg, Ca 124 mg, Mg 509 mg, and Na 425 mg/kg of f.m. Weight losses ranged from 10 to 32%; cv. Jadran showed the lowest value. Newer Czech cultivars (Atika, Jadran, Orbis) had a good commercial and growth potential.
Parsley is a typical root vegetable grown in this country. The area under parsley in the Czech Republic is around 1,500 ha. RUMPEL and KANISZEWSKI (1994) found the mean marketable yield to range from 18.8 to 21.1 t/ha, which is the level corresponding to a range of 15 to 20 t/ha published by MALÝ et al. (1998) . Total Czech production ranges from 10 to 18 thousand tons and mean yield level is from 9.9 to 11.8 t/ha. A current Czech list of registered cultivars includes 14 parsley cultivars of inland and foreign origin. The quality of a large portion of domestic production is still below the market demand. Mean annual consumption of parsley is nearly 2 kg per capita.
The nutritional value of parsley roots is characterised by mean content (in mg/kg of fresh matter) of 5.3 mg of beta-carotene, 1.1 mg of thiamine, 1.0 mg of riboflavin, 1.6 mg of pyridoxine, 340 mg of vitamin C (KOPEC 1998) . Table 1 shows the content of nitrates and minerals.
Parsley can be stored after a short drying period (directly after harvest at 15°C) at temperatures between -1 and +1°C and relative air humidity around 95% for several months (BAKOWSKI et al. 1994; MALÝ et al. 1998) . BAKOWSKI et al. (1994) also found the significant effect of cultivar on storage ability of roots. Mean weight losses were 11-16%.
The aim of this paper was to compare a selected assortment of home and foreign parsley cultivars for their morphological characteristics, yield, storage ability and nutritional value. Statistical analysis (ANOVA, correlation analysis) was performed by statistical software package Unistat version 4.53 (Unistat, USA) at 95% level of probability.
MATERIALS AND METHODS

Experiments
RESULTS
Figs. 1, 2 and 3 show the morphological characteristics of parsley roots. The highest root weight was recorded in cv. Atika (129 g) while the lowest root weight was found in Bartowich Long (87 g). Mean root weight was 108 g and cultivar was confirmed as a significant factor influencing this characteristic.
The mean root head diameter was 45 mm (Fig. 2) . Cultivars Halflange Omega and Hamburg resulted with 49 mm and cv. Lange had 39mm root diameter only. Significant effect of cultivar and year was determined.
Root length (Fig. 3) showed the mean value of 162 mm and ranged from 206 mm (cv. Lange-glatte RZ) to 147 mm (cv. Hanácká). The effect of cultivar was found significant, but the effect of year was not confirmed to be significant. Figure 4 shows yield parameters. The mean yield level ranged from 1.09 to 1.62 kg/m 2 . The highest yield was found in cv. Atika and the lowest value was determined in Bartowich Long. Significant effects of cultivar and year were proved.
The results of nutritional quality evaluation are shown in Table 2 . The N-NO 3 -average content of roots ranged from about 113 to 617 mg/kg of f.m. ns -not significant, * -significant difference at P = 0.05, ** -significant difference at P = 0.01 The minimum and the maximum nitrate level in roots was recorded in cultivars Hamburg and Halblange Fakir, respectively. While no effect of year was found, cultivar was confirmed as a significant factor influencing nitrate content in roots.
The highest potassium content was found in cv. Bartowich Long (5,642 mg/kg) and the lowest value in cv. Jadran (4,012 mg/kg). Mean content of K was 4,690 mg/kg. The effect of growing season on potassium content was found statistically significant. Mean calcium content in roots was 124 mg/kg of f.m. Cv. Atika had the highest content (151 mg/kg) and the lowest calcium levels were determined in cv. Lange (97 mg/kg). Year was confirmed as a significant factor influencing calcium content in parsley roots.
The highest magnesium content was recorded in cv. Dobra (616 mg/kg f.m.) while the lowest level was found in cv. Bartowich Long (430 mg/kg f.m.). Mean content of Mg was 509 mg/kg f.m. The effect of cultivar or year was not statistically significant.
Cv. Lange-glatte RZ resulted with the highest sodium content (841 mg/kg) while cv. Dobra showed the value of 201 mg/kg. The effect of cultivar and year was not observed.
The results of storage ability evaluation documented weight losses from 10 to 32% during both years (Fig. 5) . Minimum losses were found in cv. Jadran (10%) and maximum ones in cv. Dobra (23%). A significant effect of cultivar and year on this parameter was confirmed.
DISCUSSION
The results of morphological evaluation brought different values for the chosen parsley assortment. Root diameter was larger than 25 mm in all evaluated cultivars, which is the limit for the first quality market product. The highest root diameter correlates with root weight (Fig. 6) . On the other hand, a negative correlation (r = -0.65) was found between root diameter and root length (Fig. 7) . Figs. 6 and 7 show linear equations and correlation coefficients of analysed data. No other correlation between the morphological characteristics and no correlation with yield were detected.
It can be concluded that all tested cultivars have satisfactory morphological characteristics that can com- Hamburg ply with Czech quality standards. The thicker the root, the heavier it is. Market demand is for shorter roots that produce less kitchen waste.
The yield levels are in the range of 10 to 16 t/ha. These results correlate more with Czech average parsley yields than with yields achieved in Poland (RUMPEL, KANISZEWSKI 1994) . There is still a high potential of parsley genotypes to increase the yield levels. The use of appropriate cultural practices should solve most contemporary problems.
Contents of potassium, magnesium and sodium were similar to data of SOUCI et al. (1991) , KOPEC (1998) or other authors. Calcium content was lower if compared with literature data. Many papers describe strong effects of cultivar, weather conditions and growing season on nutritional quality (VULSTEKE et al. 1996; GUTEZEIT, FINK 1999) . The effect of cultivar on the content of selected nutrients in roots was not found statistically significant, but weather conditions in the particular years influenced the content of potassium and calcium in roots.
Regulation of the Czech Ministry of Health sets down the maximum tolerable nitrate level 700 mg/kg of f.m. for root vegetables. any excessive amount of nitrates in parsley roots. This limit was not exceeded in our experiments either, but the value of cv. Halblange Fakir approached the maximum tolerance level. Nitrate content corresponded to the cited data of RUMPEL and KANISZEWSKI (1994) or SIOMOS and DOGRAS (1999) .
Storage losses were significant and more important in cultivars represented by the older cv. Dobra, but some of the newer cultivars resulted with quite high losses. Atika, Jadran and Hanácká showed good storage ability. A new breeding programme should focus on this problem together with increasing parsley resistance to diseases.
The tested newer Czech cultivars (Atika, Jadran, Orbis) showed good quality characteristics as well as nutritional quality and storage ability. The risk of higher nitrate levels can be neglected in our cultivation system.
